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Filtering experiments with Tellina buttoni , Tellina 
salmonea, Mysella tumida , and Transennella tantilla have 
not been reported previously, although experimental work 
concerning the effect of turbidity, sedimentation, and sub¬ 
strate on mollusks is a broad field of research. Relation of 
filtering rates and feeding to high concentrations of micro¬ 
organisms and suspended debris has been studied prima¬ 
rily with Crassostrea virginica (Gmelin, 1790), Venus 
mercenaria (Linnaeus, 1758), and Mya arenaria Lin¬ 
naeus, 1758. Loosanoff & Engle (1940, 1947), Loos- 
anoff&Tommers (1948), Chipman&Hopkins (1954), 
Chiba & Ohshima (1957), Rice & Smith (1958), Jor¬ 
gensen (1960), Loosanoff (1962), and Armstrong 
(1965) represent a few of the publications in the field. In 
Tomales Bay, California Maurer (1966) described some 
pelecypod-sediment associations which included Tellina 
buttoni Dall, 1900, T. salmonea (Carpenter, 1864), 
Mysella tumida (Carpenter, 1864), Lyonsia californica 
Conrad, 1837, and Transennella tantilla (Gould, 1852). 
The writer concluded that sediment may be a limiting 
factor in determining the distribution, abundance, and size 
of these mollusks, but that not enough was known about 
the biological significance of sediment to bivalves to sug¬ 
gest an unequivocal causal relationship. Different con¬ 
clusions among workers on the response of pelecypods to 
turbid water and sedimentation caution against broad 
generalizations to other species. In view of these opinions 
laboratory experiments on Tellina buttoni , T salmonea , 
Transennella tantilla , and Mysella tumida were performed 
to better understand the effect of sediment and turbidity 
on clams in a natural situation. The results suggest that 
the ability to filter a medium and the degree of ingestion 
of particulate material may be factors which influence the 
distribution and abundance of bivalves to a particular 
sediment type. 

METHOD 

Fox, Sverdrup & Cunningham (1937) described a 
method for determination of the average rate of water 


propulsion through gill chambers during normal feeding, 
respiratory, and excretory activities of Mytilus californi- 
anus Conrad, 1837. Lund (1957) used an elaborate 
design for silting experiments with Crassostrea virginica 
and Coughlin & Ansell (1964) described a direct 
method for determining the pumping rate of siphonate 
bivalves. The author followed the general design of Fox 
et al. and used a turbidimeter as outlined by Lund. 

Mollusks were maintained in an outdoor sea water table 
which was attached to the laboratory and was shaded 
from sun and rain. Algae and diatoms which grew in the 
containers throughout the summer provided necessary 
food materials. During the course of the investigation 
temperature was measured periodically and was found to 
range approximately from 13.8° to 17.0° C. Daily range 
in temperature within the sea water system was about 
=tz 1.5° C. Since temperature was so stable it was not 
included in Tabic 1 with the results. 

In test procedure clams were placed in beakers with sea 
water and different concentrations of milk, india ink, car¬ 
mine, and kaolinite. A control beaker of bivalves in sea 
water was included in each experiment. Milk was tried 
to determine if clearing experiments were feasible with 
species heretofore not considered in filtering studies. 
This was determined as follows. A 2 ml aliquot was 
removed from a beaker and placed in a Bausch and Lomb 
colorimeter. The colorimeter was set at 350 millimicrons. 
Percent transmission of light through a sample was taken 
as an indication of degree of clarity or turbidity of the sea 
water. A zero reading indicated that the water was opaque, 
while a 100% reading signified full transmission of light. 
It was observed that the mollusks cleared milk faster than 
it settled in the control beaker. India ink and carmine 
are within the size range of pelecypod food and vividly 
outline the digestive tract which makes them useful ma¬ 
terials for purposes of dissection. Kaolinite is composed of 
the clay mineral kaolin which is a common constituent of 
estuarine waters and protected bays. 
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The type and concentration of the medium, initial and 
final colorimetric readings, elapsed time, and the number 
of test animals per species are summarized in Table 1. 
Initial colorimetric readings of test samples have been cor¬ 
rected to the initial colorimetric readings of the control 
sample. Total dry weight of tissues scraped from the shells 
and the average length of the test animals are also 
included in Table 1. 

RESULTS 

Experiment 1: At the finish of the experiment samples 
from all test beakers had less turbidity than the control 
sample. Beakers with Tellina buttoni, T. salmonea, and 
Transennella tantilla had a net increase in percent trans¬ 
mission of light, or clarity, of 27.6%, 4.5%, and 21.0% 
respectively. 

Experiment 2: Results of the experiment showed that 
samples from test beakers with the tellinids were less 
turbid than the control sample, while the sample from 
Transennella tantilla was slightly more turbid than the 
control. Tellina buttoni and T. salmonea had a net increase 
in percent transmission of light, or clarity, of 14.0% and 
8.0% respectively, and Transennella tantilla had a net 
decrease of 2.5%. 

Experiment 3: Final colorimetric readings of test samples 
showed little or no increase in clarity over the control. 
Values among the test animals were very close with Tellina 
buttoni 0.0%, T. salmonea 3.0%, and Transennella tantilla 
5.0%. 

Experiment 4: At the termination of the experiment 
samples from test beakers with Tellina buttoni and Tran¬ 
sennella tantilla were less turbid than the control sample, 
while the sample with Tellina salmonea was definitely more 
turbid than the control. Tellina buttoni and Transennella 
tantilla had a net increase in clarity of 9.0% and 9.5% 
respectively, whereas Tellina salmonea had a net loss of 
of 10.1%. Upon dissection it was found that in general 
the digestive tracts of a few Tellina salmonea were full 
of particles, but the majority contained very few ink par¬ 
ticles. All specimens of Tellina buttoni had more ink 
particles in the mantle cavity and alimentary tract than 
T. salmonea and the small venerid Transennella tantilla. 
About one-third of the Transennella tantilla showed some 
particles in their intestines. The latter species also produced 
clumps of curlicue- and figure-8-like pseudofeces. 

Experiment 5: Final readings in this experiment had all 
the test samples with less turbidity than the control. Tel¬ 
lina buttoni, T. salmonea, and Transennella tantilla had a 


net increase in clarity of 7.3%, 6.3%, and 6.8% respec¬ 
tively. Values among test animals were very close. Upon 
dissection, Tellina salmonea contained some carmine par¬ 
ticles. Red, sausage-shaped pellets occurred throughout 
the intestine. Among these specimens there was very little 
siphonal activity following the experiment. Carmine par¬ 
ticles occurred in greater amounts within Tellina buttoni 
than in T. salmonea. Sausage-shaped strings of carmine 
pellets were present in the intestine of T. buttoni as well. 
Three-fourths of the Transennella tantilla contained scarce¬ 
ly a trace of carmine, while in the other specimens the 
intestine was full of carmine. 

Experiment 6: Samples from test beakers had only a 
marginal gain of clarity over the control sample. Indeed, 
the sample with Tellina salmonea was slightly more turbid 
than the control. Values among the test samples were close 
as Tellina buttoni, T. salmonea, and Transennella tantilla 
had differences from the control of 0.5%, —3.5%, and 
5.5% respectively. Tellina salmonea contained only a trace 
of kaolinite and very few feces. Shell movement was not 
observed during or after the experiment. Tellina buttoni 
formed sausage-shaped and round pellets as well as string¬ 
like masses of pseudofeces. These clams moved horizon¬ 
tally and attempted to burrow during the experiment. 
Transennella tantilla formed masses of milky-white pseu¬ 
dofeces and contained some sausage-shaped pellets in the 
intestine. 

Experiment 7: This was the only experiment in which 
Mysella tumida was used. Final reading showed that the 
test sample was less turbid than the control. Test sample 
had a net increase of 17% over the control. 

DISCUSSION 

Before results of the filtering experiments can be discussed 
an aspect of the study which was not treated should be 
mentioned. In order to compare the filtering rates of the 
tellinids, Transennella tantilla, and Mysella tumida it has 
been tacitly assumed that their ctenidial structure is com¬ 
parable. Although the test species fit into the general 
category of eulamellibranchs, important modifications ex¬ 
ist which certainly could influence filtering and feeding. 

For example, Transennella tantilla is a venerid. Vcner- 
ids, which usually feed as suspension feeders, have ctcnidia 
with both inner and outer demibranchs and their palps 
are relatively small compared to the size of the gills. With 
Transennella tantilla Larson (1966) figured tissue con¬ 
nections between gill filaments which are characteristic 
of eulamellibranchs. From her figures it can be seen that 
the palps are considerably smaller than the ctcnidia. 
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Table 1 

Filtering Rate of Pelecypods as Determined using Sea Water Concentrations of Milk, Carmine, India Ink, 
and Kaolinite. Results Expressed in the Relative Percent of Light Transmitted through the Suspensions. 
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Control 

hours 

min. 

1. 

Initial 

_ 

_ 


24.5% 

00:00 

Final 

59.1% 

36.0% 

52.5% 

31.5% 

29:00 

Number of Specimens 

10 

10 

10 



Concentration 

0.8 ml milk/250 ml sea water 



2. 

Initial 

_ 

_ 

_ 

28.0% 

00:00 

Final 

51.0% 

45.0% 

34.5% 

37.0% 

29:15 

Number of Specimens 

10 

10 

30 



Total Dry Weight mg 

0.1065 

0.1014 

0.0122 



Concentration 

0.8 ml 

milk/250 ml sea water 



3. 

Initial 

_ 

_ 

_ 

27.0% 

00:00 

Final 

42.0% 

45.0% 

47.0% 

42.0% 

28:45 

Number of Specimens 

20 

20 

20 



Total Dry Weight mg 

0.0301 

0.0279 

0.0116 



Concentration 

0.8 ml milk/250 ml sea water 



4. 

Initial 

_ 

_ 

_ 

12.0% 

00:00 

Final 

94.5% 

75.4% 

95.0% 

85.5% 

22:15 

Number of Specimens 

11 

10 

10 



Total Dry Weight mg 

0.0800 

0.0739 

0.0975 



Average length cm 

1.10 

0.87 

0.51 



Concentration 

1 ml ink/1000 ml sea water 



5. 

Initial 

_ 

_ 

_ 

0.0% 

00:00 

Final 

28.5% 

27.5% 

28.0% 

21.2% 

24:30 

Number of Specimens 

10 

10 

25 



Total Dry Weight mg 

0.1267 

0.0786 

0.0741 



Average length cm 

1.04 

0.87 

0.50 



Concentration 

1 g carmine/1000 ml sea water 



6. 

Initial 




41.0% 

00:00 

Final 

87.0% 

83.0% 

92.0% 

86.5% 

07:00 

Number of Specimens 

10 

10 

21 



Total Dry Weight mg 

0.0590 

0.0601 

0.1156 



Average length cm 

1.20 

0.83 

0.48 



Concentration 

1 g kaolinite /1000 ml sea water 



7. 

Initial 



_ 

10.0% 

00:00 

Final 



52.0% 



Number of Specimens 



20 



Total Dry Weight mg 



0.0884 



Average length cm 



0.28 



Concentration 



0.5 ml milk/50 ml sea water 
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According to Morton (1958) the genus My sella belongs 
in the superfamily Erycinacea and many members feed as 
suspension feeders. In this group of bivalves the outer 
demibranch may be reduced or lost. Yonge (1949) has 
characterized the Tellinacea as deposit feeders. However, 
the mode of feeding of Tellina buttoni and T. salmonea 
does not entirely support this view. In some members of 
the Tellinacea the gill surface is much reduced in compa¬ 
rison with the labial palps which tend to approach the 
gills in size. As a result much of the sorting of particles 
which is performed by gills in suspension feeders is carried 
out by the labial palps in tellinids. 

It would be expected with such basic differences in 
ctenidia and feeding behavior that the filtering rates 
would vary from one group to the next. Until the func¬ 
tional morphology of Tellina salmonea, T. buttoni, Tran - 
sennella tantilla , and Mysella tumida is known and their 
mode of feeding has been observed, any conclusions drawn 
from the filtering experiments must be considered tenta¬ 
tive. Reference to other species used in filtering experi¬ 
ments is necessary to outline the general features of the 
problem and to obtain independent evidence for one’s 
work. Still, in light of structural modifications and differ¬ 
ent feeding behavior it should be emphasized that results 
of other studies should be applied cautiously, unless sim¬ 
ilar ctenidial and feeding types are compared. 

In general the test animals cleared the milk-sea water 
colloids faster than coarse suspensions, and as would be 
expected, they had less difficulty clearing the milk than 
the particulate material. A relative estimate of filtering 
ability can be determined by ranking the pelecypods one, 
tw r o and three in order of their final degree of clarity for 
each experiment. Tellina salmonea finished last consider¬ 
ably lower than either Tellina buttoni or Transennella 
tantilla . The latter two species both finished with 3 firsts, 
2 seconds, and 1 third. 

Mode of feeding might help to explain the different 
filtering rates of the pelecypods. Members of the Tellina¬ 
cea have been considered deposit feeders by Yonge. 
Between Tellina buttoni and T. salmonea rates of filtering 
and amount of material ingested were so different that 
a similar feeding habit would seem unlikely. Further 
observations should confirm or negate the suggestion that 
these tellinids are not restricted to deposit feeding, but 
may exhibit a dual feeding habit. 

Dissections indicated that Tellina buttoni ingested more 
carmine, kaolinite, and ink particles than either Tellina 
salmonea or Transennella tantilla. Tellina buttoni also pro¬ 
duced more pseudofeces than the other species. Although 
this tellinid had some difficulty ingesting particulate mat¬ 
ter under laboratory conditions, its ability to filter the 
suspensions indicated a greater tolerance to turbid condi¬ 


tions than Tellina salmonea. This might be a factor to 
explain its distribution and abundance in a range of 
sediment types wider than that of T. salmonea. 

In view of the low filtering rates of Tellina salmonea 
it is understandable that less material was inhaled and 
thereby less opportunity offered for stuffing the palps 
and clogging the gills to occur. However, in contrast to 
T. buttoni, when T. salmonea ingested material it was able 
to process the particles through the alimentary tract as 
was evidenced by the sausage-shaped pellets in its intes¬ 
tine. Both feces and pseudofeces were produced. The 
apparent inability of T. salmonea to clear an artificial 
medium may be an indication of its mode of feeding and 
sensitivity to feed in turbid water and may help to explain 
its common distribution and abundance in clean, coarse 
sediments. 

On the other hand, the small venerid Transennella 
tantilla combined the highest filtering rates with the least 
apparent difficulty of filtering the suspensions. Small ten¬ 
tacles surround the apertural margin of the siphons of 
T. tantilla. Such an arrangement suggests that the venerid 
probably feeds as a suspension feeder. The widespread 
occurrence of T. tantilla in various sediment types (Mau¬ 
rer, 1966) may be influenced by its ability to tolerate a 
certain degree of turbidity. This in turn may be controlled 
by its feeding apparatus. Lim (1966), who worked on a 
species of Anadara which lives in mud, discussed ciliary 
adaptations within pelecypods as related to environment 
or sediment type. He asserted that a large sorting area 
on the gills, well developed labial palps, more mucous 
secretion and ciliation of exposed parts presumably al¬ 
lowed the bivalve to cope with an environment of much 
silt and suspended particles in the surrounding water. 
Similar information on ciliary adaptations in T. tantilla 
would be most useful, but it should be remembered that 
the venerid is a lamellibranch and the arcid is a filibranch. 
Thus their response to the same turbidity might differ. 

Insertion of Mysella tumida into the experiments indi¬ 
cated that this small species can be used in filtering 
experiments. Ballentine & Morton (1956) have per¬ 
formed filtering experiments with Lasaea rubra Montagu, 
1904, a closely related genus which is similar in size to 
M. tumida. 

Further research with different concentrations of the 
same material, comparable sized species, greater control 
over water volume intake and oxygen, together with 
detailed knowledge of the functional morphology of the 
mollusks would improve the experimental design. Loos- 
anoff (1962) commented on the radically different re¬ 
sults obtained when mollusks are placed in small or large 
quantities of water during filtering experiments. He stated 
that a large mussel might rapidly clear a liter of water, 




Vol. 9; No. 3 


THE VELICER 


Page 309 


whereas a mussel placed in a large quantity of water 
might become exhausted long before the turbidity was 
significantly lowered. The volume of water and the num¬ 
ber of pelecypods per beaker used in the present experi¬ 
ments seem to be commensurate with the small size of the 
bivalves. It should be mentioned that exclusive of kaolinite 
the media (milk, india ink, carmine) are not normal con¬ 
stituents of the marine environment, and filtering rates 
measured may not reflect performances in the natural 
state. 
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